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hthisstudyうIinvestigatedtheeffectsofcadnlｉｕｍａｎｄｚｍｃｏｎｇｒｏｗｔｈ，
morphologyandprotemexpressionsinRAocjb6ac花７ｃｃ1脚"ﾉ、Z‘ｓＢ１０・Particular
attentionwasfbcusedonchangeofmorphologyuslngascannmgelectromnicmscope
withanenergydispersiveX-rayspectrometerandScanningTransmissionelectron
nncroscope-energydispersiveX-rayspectroscopy（STEM-EDX)．Ifnrthennore
analyzedcadnmumandzinc-inClucedprotemexpressionsusmgtwo-dimensional
polyacrylamidegelelectrophoresis，andidentifiedsomecadmimnandzinc-binding
proteinsusingmetal-bmdingaffinitycolumnchrolnatography
BotllcadmiumandzmccausedinhibitionfbrthegrowtllofＲ､ｃ〃s"〃伽Ｂ10.
0.05,1Ｍａｎｄ0.1mMCdC12scarcelyinllibitedtllegrowtllofR.αＪＰＳ"ｍｊＺｕＢ１０,ｂｕｔ
0.15mMCdC12causedi血ibitionfbrlllebacterialgroWtlLOntlleotllerhand,0.6ｍＭ
ａｎｄｌ・ZnlMZnCl2didnotinllibittllebacterialgrowtllbut1.5nlMZnC12caused
growthinhibition
R・ccZps"ﾉｍＺｚｓＢ１０ｃｈangedtllemorphologyinresponsetocadmiumandzinc
stress・Ｔｈｅｃｅｌｌｓｃｕltivatedintllepresenceof0.15mMCdC12hadfilamentousshapes、
Furthennore，EDAXanalysesindicatedtllatasignificantamountofcadmiumwas
takenupbytllefilamentouscells，whilethephosphoruscontentdecreasedmtlle
cadnlium-treatedcells,Thecellscultivatedwith1.5ｍMZnC12alsohadfilamentous
shapes・InterestinglylsmallgranulesattachedtotllefI1anlentouscellsintllepresence
ofzinc,EDAXanalysesindicatedtllattllegranUlescontainlli=hamountsofzinc,and
phoSphorus，
Ifbundtllatsolneprotemsareinducedundercadnmm(0.15nlMCdC12）
stress・GmEL2andDnaKwerehigl11yinducedinthecadnmumtreatedcells､This
suggestthatthebacteriulnmayproducetheseproteinstoove1℃omechangesthat
involveprotcindenaturationinducedbycadmium・S-adenosylmcthioninesynthetasｅ
ｗａｓａｌｓomduccdundercadmiumstress・ThisenzymeisreqUiredfbrcellgroｗｔｈａｎｄ
－４１－
division・RibosomalprotemS1，aspartateanmnotransfbraseandphospho窪lycerate
kinaseweremducedundcrcadmiumStress､Ithasbeenknowntllatcadmilmlcauses
damagetocellsprimarilybytllegenerationofreactiveoxygenspecies,wllichcauses
single-strandDNAdamage,anddisruPtsthesynthesisofnucleicacidsandprotems，
Therefbre,Ｒ､ccIps"ﾉﾋJ伽sB10mayrespondtoexposuretocadmiumbythemduction
ofprotemsthatarereqUiredfbrprotemsynthesis,suchasribosOmalprotemS1,and
energygeneration,suchasaspartateaminotransferaseandphosphoglyceratekinase・
Ｕｎｄｅｒｚｍｃｓｔｒｅss，GroEL2，DnaK，S-adenosylmethiomnesynthetase，
RibosomalprotemS1，aspartateanmnotransferaseandphageshockproteinAwere
higl1lyinducedinRcqps山川Ｂ10.TheincreasedsyntllesisofS-adenosylmethionine
synthetasesuggeststhatzinc-treatedcellsmayexpenencedecreaseinS-
adenosylmetllioninepooLTllisdecreaseledtoinhibitionmmethylationofacell
divisionproteinleadingtoiiiIiibitionofcelldivisionandcausecellfilamentation
lcouldidentiｆｊノsixcadnlium-bindingproteinsbymetal-bmdingaffinily
colunmchrolnatograpllyThoseare2-methylcitratedellydratase，periplasmic
phosphatebmdingproteinprecursoLIMPdehydrogenasc/GMPreductase，mositol
monophosphatase，１yticlnuremtransglycosylaseandperiplasmicchaperoneprotein
WhencadmiunlbmdstoperiplasmicphoSphate-bindmgprotemprecursorbthe
phosphate叩takeseelnstobeinhibitedbecauseEDAXanalysisindicatestllat
phosphoruS1eveldecreasedintllecadnmum-treatedcells、ＬｙｔｉｃｎⅢein
transglycosylasefimctionsasspacemakerstoallowtlleinsertionofnew
peptidoglycanmaterialintｏｔｌｌｅｃｅｌｌｗａｌｌｄｕｒｉｎｇｇｒｏｗｔｌｌａｎｄａsporelnakersintlle
peptidoglycaｎｌａｙｅｒｔｏａｌｌｏwtransportofDNAandprotemsacrosstllecellwalL
Cadn血minhibitsthegrowth,andproducesthefilamentouscells、Therefbre,itseems
likelythatcadnmumspecificallybmdstllelyticmuremtransglycosylasc,resultingm
theinllibitionoftllecelldivision・
Icouldidenti句threezmGbindingprotems,ketosebisPhosphatealdolase，
phosphoribulokinaseandribosomerecyclingfactonKetosebisphosphatealdolaseis
aglycolyticenzymethatcatalyzestllereversiblealdolcleavageorcondensationof
ftuctose-1,6~bisphosphateintodihydroxyacetone-phosphateandglyceraldellydｅ３－
ｐｈosPhate、ItreqUlresadivalentmetalion，generallyzinc，fbrtheiractivity
PhosPlloribulokinasecatalysestlleATP-dependentphosphorylationofribulose-5-
phosphatetOribUlose-1,5-phosphate，akeystepmthepentosephosphatepa1hway6
Thelateristhuscrucialtomaintamabalancedintracellularoxidation-reduction
potential（orredoxpoise)underphotoheterotrophicgrowthconditions・Ribosolne
recyclmgfhctorwllichClissociatesribosomesfromlnRNAafterter血nationｏｆ
－４２－
translation，andisessentialfbrbacterialgrowtlLA1thoughnopapersconcerning
metal-bmdingpropertiesofphosphoribulokinaseandribosomerecyclingfactorhave
beenpublished,theinhibitionofgrowthmightbecausedbybindingofzmcto
phosphoribulokinaseandribosomerecyclingfacto正Itshouldbestudiedintllefhture．
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